Repeated daily dosing with sildenafil provides sustained protection from endothelial dysfunction caused by ischemia and reperfusion: a human in vivo study.
Sildenafil and nitroglycerin (GTN) are effective pharmacological preconditioning agents, protecting from the adverse effects of ischemia and reperfusion (I/R). The objective of the present study was to determine whether repeated, daily administration of sildenafil or GTN provides sustained preconditioning from I/R in the human forearm vasculature. Thirty-six healthy volunteers participated in this investigator-blind, randomized, placebo-controlled trial. Subjects received transdermal GTN (0.6 mg/h, 2 h/day), sildenafil (50 mg once daily), or placebo. Twenty-four hours after the first dose of medication, subjects underwent an assessment of flow-mediated dilation (FMD) before and after I/R (15 min of upper arm ischemia followed by 15 min of reperfusion). Subjects continued their study medication for 7 days, at which point FMD measurements were repeated before and after I/R. Venous blood samples were obtained for the determination of myeloperoxidase, P-selectin, and myoglobin before and after each I/R episode. Twenty-four hours after the first dose, both sildenafil and GTN (but not placebo) provided protection from the adverse effects of I/R. After 7 days of repeated daily doses and 24 h after the last dose, FMD was significantly blunted after I/R in placebo- and GTN-treated groups. In contrast, repeated daily administration of sildenafil provided continued protection from the adverse effects of I/R on endothelial function. There was no significant change in plasma levels of myeloperoxidase, P-selectin, or myoglobin at any time point. In conclusion, the present study establishes, for the first time in humans, that sildenafil, but not GTN, provides sustained pharmacological preconditioning of the endothelium and protection from adverse I/R effects on vascular function.